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EXAMINATION OF COMMUNITY OF INQUIRY MODEL
INTERDEPENDENCE IN A FULLY ONLINE ASYNCHRONOUS
MASTERY-TYPE COURSE
Johnathan Yerby
Middle Georgia State University
Johnathan.Yerby@mga.edu
ABSTRACT

This paper examined the students’ perceptions of teaching, social, and cognitive presence utilizing the Community of Inquiry
model as the framework. Mastery-type courses, such as the one measured in this study, are a different course methodology that
has positive benefits for learners beyond the increased ability to earn a high letter grade. This study utilized structural equation
modeling to confirm a previous study’s findings that students’ perceptions of teaching presence had a significant and positive
direct relationship with social presence and cognitive presence. The results also found that as students reported sensing social
presence, there was a significant and positive relationship with increased sense of cognitive presence. These results indicate
that the activities conducted in the mastery-type course were similar to other studies findings on a broader population.
Keywords

Community of Inquiry, presence, structural equation modeling, mastery-type course
INTRODUCTION

Nearly a decade ago Shea and Bidjerano (2009) published “Community of inquiry as a theoretical framework to foster
“epistemic engagement” and “cognitive presence” in online education” designed to validate an instrument and measure the
interdependence of teaching, social, and cognitive presence, using data collected in 2007. In the past ten years there have been
numerous changes to the number of students taking online courses or programs, technological advances, and increased online
social connectedness beyond the classroom has greatly changed with social media. This study conducted the same structural
equation model analysis to determine if the relationships between teaching, social, and cognitive presence are the same in a
course that used a different course methodology and a different population of students. The course that was examined in this
study was a fully online asynchronous mastery-type course. In the information literacy skills course, students should have
mastered several technological skills. The course was designed by experts in the field of instructional technology to utilize best
practices of online teaching. As online education continues to mature there are still courses that range from very well developed,
planned, implemented, and facilitated to the poorly designed courses. Online education continues to grow, with more than 7.1
million, or 33%, of learners taking one or more online courses in 2014, up from 1.6 million seven years ago. The number of
learners completing all of what people refer to as “college” online is growing rapidly. In 2014 there were more than 2.8 million
students taking their entire higher education program of study at a distance. Of these 2.8 million students, 48% were from
public institutions. Between 2013 and 2014 the tremendous growth rate was the lowest percentage in the past twelve years at
6.1% growth (Allen and Seaman, 2016).
In 2003 only 57% of chief academic officers (CAOs) accepted online learning as equivalent in quality to face-to-face courses.
That number increased dramatically from 2003 to 2014 with a peak of 77% of CAOs seeing online as good as face-to-face
teaching, but for the first time in ten years the confidence in the quality of online courses decreased by three percentage points
in 2014, and then another two points in 2015 to 71.4% of CAOs believing online education is as good as face-to-face (Allen &
Seaman, 2014, 2016). One method of increasing the quality of education is to create meaningful interactions within the
classroom regardless of whether the class is in person, synchronous online, or an asynchronous course. Interactions are defined
as “reciprocal events that require at least two objects and two actions that mutually influence each other” (Wagner, 1994).
These desirable interactions are referred to as cognitive presence, social presence, or teaching presence.
A course at a large university in the Southeastern United States enrolls about 600 learners per year in the online asynchronous
course that was designed to have students master skills that they will need in their personal and professional lives. This study
was an evaluation of the design, implementation, and facilitation by measuring how students’ perceptions of teaching, social,
and cognitive presence interdependence on each other based on a previously published study (Shea and Bidjerano, 2009).
Current research on the Community of Inquiry model is well developed 15 years after the seminal research of Garrison, Archer,
& Anderson’s (2000) CoI model was developed. This study was significant because it measured a different population of online
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learners enrolled in an asynchronous online mastery-type skills course, that implemented modern collaboration tools and
techniques. This study used a course titled Learning Technologies 2010, to evaluate the interdependence of teaching, social,
and cognitive presence, as analyzed in Shea & Bidjerano’s 2009 study. The undergraduate introductory online asynchronous
mastery-type course employed activities such as a large amount of interaction between the instructor, the learners, and having
learners engaged in exercises that allows them to apply their knowledge to problems in their lives. Designing, implementing,
and facilitating courses with all of the well thought out design of engaging activities can take considerable time and skill.
Institutions and instructors should be gaining efficiencies for the expended effort, time, skill, and money.
REVIEW OF THE LITERATURE

The seminal research of Garrison, Archer, & Anderson’s (2000) CoI model was developed to create successful computermediated communications in a higher education setting. As of December 2016, a search on Google Scholar for “Critical inquiry
in a text-based environment: computer conferencing in higher education” shows that the article has been cited 3465 times. The
first article was followed by three additional works describing methods for measuring the three types of presence that the CoI
model addresses (Anderson, Rourke, Garrison, & Archer, 2001; Garrison et al., 2001; Rourke, Anderson, Garrison, & Archer,
1999). Garrison’s was updated to a newer edition in 2011, but the core concepts that made the CoI model theoretically and
practically applicable remain as the cornerstone of an effective model for designing online learning experiences. The model
was built upon constructivism, pragmatism, and philosophical perspectives from Dewey (1959) and Piaget (1973). In the model
learners become part of the learning experience by contributing to the idea of presence. The CoI framework through years of
contributions and critical reviews has emerged to be a new foundation for educators focused on higher learning processes. The
theory focused on the process of creating a deep and meaningful learning experience through the interdependent elements of
teaching, social, and cognitive presence (Akyol, 2012; Akyol & Garrison, 2008). A study originally written in French in 2010
touted the CoI framework as the most advanced e-learning model to date (Jézégou, 2012). Implementation of practices aligning
with principles and theories of the community of inquiry framework for asynchronous online courses has been significantly
associated with higher levels of perceived learning (Kim, Kim, Khera, & Getman, 2014; Rovai, 2002; Shea, 2006; Shea, Sau
Li, & Pickett, 2006,). The questionnaire was validated in a multi-institutional study that operationalized the CoI framework
and found that the survey was a valid, reliable, and efficient measure. The questions that were included in the findings of this
study can be found in Table 1.
TP1
TP2
TP3
TP4
CP1
CP2
CP3
CP4
CP5
SP1
SP3
SP4
SP5

The instructor clearly communicated important course topics and goals.
The instructor clearly communicated important due dates/time frames for learning activities.
The instructor was helpful in guiding the class towards understanding course topics in a way that helped me clarify
my thinking.
The instructor helped to keep course participants engaged and participating in productive dialogue.
Problems posed increased my interest in course issues.
I felt motivated to explore content related questions.
Combining new information helped me answer questions raised in course activities.
Reflection on course content and discussions helped me understand fundamental concepts in this class.
I can apply the knowledge created in this course to my work or other non-class related activities.
Getting to know other course participants gave me a sense of belonging in the course.
I felt comfortable interacting with other course participants.
I felt that my point of view was acknowledged by other course participants.
Online discussions help me to develop a sense of collaboration.
Table 1. CoI Questionnaire (Arbaugh et al., 2008)

Teaching presence (TP) has been defined as “the design, facilitation, and direction of cognitive and social processes for the
purpose of realizing personally meaningful and educationally worthwhile learning outcomes” (Anderson et al., 2001). This
type of presence is established in both the design of the course and the facilitation of learning activities (Scialdone, 2014).
Teaching presence can be developed by other students within the course as they interact and learn from one another (Garrison,
2011). Teaching presence has shown to be a significant determinant to student course satisfaction, perceived learning, and
sense of community (Garrison & Arbaugh, 2007).
From the CoI model, social presence (SP) is the most researched of the three interdependent variables. The theory of social
presence can be traced back to the book, The Social Psychology of Telecommunications (Short, Williams, & Christie, 1976).
The theory is based on intimacy and immediacy. Intimacy is how people establish relationships through communications, eye
contact, facial and body cues, and the topics of conversation (Argyle & Dean, 1965). Immediacy, which is also a major
component of teaching presence, is the psychological distance that people put between themselves and others when
communicating. Immediacy research would suggest that face-to-face is more immediate than using video, and video is more
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immediate than communication by phone (Lowenthal, 2012; Mehrabian, 1972). Establishing intimacy or immediacy in an
asynchronous online course will take some work and finesse. As the technology used to create social presence in an online
setting advances, the work in social presence has been redefined numerous times.
Cognitive presence (CP) is the extent to which the participants in any particular configuration of a CoI are able to construct
meaning through sustained communication (Garrison et al., 2001). Cognitive presence is rooted in educational psychology,
where the emphasis is more on what is happening inside a person’s brain than on controlling his or her external behaviors
(Dewey, 1916; Piaget, 1973). Cognitive presence can be established in online learning environments using constructivism,
where students are able to take their existing view of the world and prior experiences and apply them to the learning situation.
The strategy of mastery was derived from Carroll (1963) and is related to other prominent pedagogical theorist including
Skinner (1954), Bloom (1964), and Goodlad & Anderson (1987). Carroll proposed that learners take different amount of
learning to get to the same set of skills, giving the exact same level of instruction or interaction does not provide difference to
meet the needs of learners that need additional exposure to actually master a skill or knowledge, rather than just be exposed to
the idea. If the mastery-type learning was trying to be applied to a situation of mastering rocket-science, where it would take
many years, it is likely not the appropriate strategy, but to master introductory basic skills such as performing an internet search
or balancing a checkbook is a great candidate for a mastery-type learning. In LT 2010 if a student submitted his or her work
and had difficulties with a particular assessment, the instructor often contacted the student and offered feedback and guidance
on how the student could improve his or her submission. Students were then able to resubmit their work and have it reevaluated.
To the point that this specific course is designed to be a learning and mastery course, there was an expectation that students
who put forth the effort to complete the assessments would have grades more positively skewed. Bloom (1968) found that
changing a course to utilize mastery-type strategies increased the number of learners earning an A in a course from 20 percent
to 80 percent. Mastering a course also has the benefit of emboldening the student to be successful moving forward in life
(Bloom, 1968). These types of courses have been shown to be important for learners, and the letter grade that a student earns
during one of their first introductory courses is a strong predictor of graduation (Kirp, 2016).
The question that Shea and Bidjerano addressed in the 2009 study was determining the relationship between teaching, social,
and cognitive presence. The published model explained the relationship that teaching presence had on social and cognitive
presence as well as how social presence affected cognitive presence. The results uncovered a significant and positive
relationship between each of the measured paths in the structural model as shown in Table 2.
Direct effect
Teaching  social
Teaching  cognitive
Social  cognitive

Unstandardized coefficient
.52
.49
.52

Standardized coefficient
.52
.47
.49

Table 2. Path coefficients from Shea & Bidjerano

Garrison et al. (2010) used structural equation modeling to test the hypothesis that the three types of presence were interrelated.
The population came from two different Master’s Degree programs and 14 different courses. That 2010 study confirmed
positive relationships from perceptions of teaching presence to perceptions of cognitive presence and teaching presence with
social presence. This investigation’s population came from a single ungraduated course, Learning Technologies 2010, where
learners completed fifteen modules designed to help them master information literacy skills. In the 2010 study by Garrison et
al., gender was tested and found to not be statistically significant, although the model-fit criteria reported could have been a
better fit for their data (Garrison et al., 2010). Model fit in structural equation modeling can be thrown off for a large number
of reasons, including that the model is not consistent with the data or with the sample size, which is more likely. Fit is the
ability of a model to reproduce the data. In this statistical analysis a single model with multiple regression equations cannot
determine the absolute perfect solution, but calculating model fit statistics allows the researcher to progress with a structural
model with an acceptable level of confidence that the model is not wrong (Kenny, 2014).
METHODOLOGY

This study utilized structural equation modeling using AMOS version 22 and SPSS for descriptive statistics and data screening
to explore findings that were tested ten years ago on a different type of course and a different population of learners. An
assumption in the current study was that the population in this study had different characteristics such as being in a specific
course and with more evolved technology. The results of this study will be useful for stakeholders to justify allocation of
resources and methods, specifically in in an asynchronous online mastery type skills course.
The instructors were contacted directly via e-mail, using their institutional e-mail account. There were no advertisements or
flyers required for the enrolled students to complete the end of semester survey. Students were recruited from all sections of
the LT 2010 course by sending an e-mail and making an announcement on the course news page within Desire-2-Learn. Data
from three years was combined from the summer semesters of an asynchronous online mastery information literacy course. In
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2014 there were 52 of the 73 students that were enrolled in the IT 2010 course completed the survey for a response rate of
71.2%. In 2015 there were 47 of the 62 students that were enrolled in the IT 2010 course completed the survey for a response
rate of 75.8%. The research methodology, survey instruments, study design, and consent waivers were all reviewed and
approved.
The activities conducted in each section of the course were identical. Although the instructors followed the same template for
the course and used the same expectations for feedback, there was a slight difference in tone in feedback from the instructors.
Some of the sections used more encouraging language such as “Great job,” and reached out to students to let them know that
they were still able to take advantage of the opportunity to make up a missed assignment, urging them to “Keep going—you’re
close now.” Other sections still demonstrated that the teacher was present and available, but were more matter-of-fact, stating
things such as, “We passed the midpoint this week, and I’m happy to see so many of you all really doing your best.”
RESULTS

Data from three years was combined from the summer semesters of an asynchronous online mastery information literacy
course. The recommendations from Bentler and Chou (1987) suggested a ratio of sample size to the number of free parameters
to be 5:1 or higher. The number of free parameters in the structural models was 33, which meant that a sample size of 150 or
higher was appropriate for this analysis with n=166. Of the 166 responses there were no missing data or reverse scored items.
Descriptive statistics are provided in Table 3. Skewness ranged from -.288 to -1.784, which was slightly beyond the
recommended range of 1.5. Kurtosis ranged from -.232 to 7.907, which indicated that one variable was at a sharper peak.
Descriptive S tatistics
N

Mean

Statistic

Statistic

Std.
Skewness
Deviation
Statistic

Statistic

Kurtosis
Statistic

CP1

166

6.25

1.778

-1.189

1.17

CP2

166

6.6

1.505

-1.11

1.123

CP3

166

7.01

1.282

-1.638

2.892

CP4

166

7.02

1.218

-1.581

3.419

CP5

166

7.45

1.142

-1.547

5.828

SP1

166

5.8

2.061

-0.713

-0.253

SP3

166

6.6

1.625

-1.318

1.622

SP4

166

6.3

1.745

-1.099

0.919

SP5

166

6.4

1.595

-1.082

1.148

TP1

166

7.52

0.995

-1.677

7.907

TP2

166

7.53

1.153

-1.784

7.025

TP3

166

7.31

1.137

-1.103

5.969

TP4
Valid N
(listwise)

166

7.16

1.128

-1.57

2.975

166

Table 3. Survey items from CoI Questionnaire

Researchers suggest that there should only be concern when skewness exceeds 2 and kurtosis extends beyond 7-point range,
which would put the results of this study within the acceptable range (West, Finch, & Curran, 1995). The data did not have
major violations to the recommended measures of skewness and kurtosis, but to account for the minor violations in kurtosis,
maximum likelihood estimation was employed to run the analysis. The maximum likelihood estimation is robust to violation
of normality assumptions (Bollen, 1989; Diamantopoulos, Siguaw, & Siguaw, 2000). Benter and Chou (1987) published a
review of practical issues in structural model that stated many social sciences studies contain non-normal data, and to proceed
the researcher can either transform data or use an estimation method such as maximum likelihood that is robust to the nonnormal data.
There were originally five indicators from each type of presence in the Community of Inquiry model that were selected as
being of interest for this study, through model modification, the final structural model was trimmed to four items for teaching
and social presence, but retained all five items for cognitive presence as shown in Figure 1.
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Figure 1. Structural model interdependence between teaching, social, and cognitive presence
CONCLUSION

Despite changes in technological advances and testing this same model on a mastery-type course, the overall strength and
significance of the paths remained fairly similar. Table 3, shows that the in this newer study the paths containing social presence,
while still significant and positive, was slightly lower than the 2009 study. The differences in the strength of the indicators
could be attributed to a number of factors, most likely the course methodology. However, it is most important to note that
despite changes in learners’ experiences, technological advances, or the course being a mastery-type course, the relationships
amongst the three interdependent variables persists.
Direct effect
Teaching  social
Teaching  cognitive
Social  cognitive

Unstandardized
.52
(2009)
.49
.52

This study
.83
.56
.23

Standardized
.52
(2009)
.47
.49

This study
.49
.57
.40

Diff
.03
-.10
-.09

Table 4. Path coefficients 2009 and now

Other on-going research in this area has begun to show either a problem with implementing social presence in this population
or perhaps the expectations of online social connectedness has surpassed what is offered in online asynchronous courses. This
study adds to the literature on mastery-type online asynchronous courses, and confirmed the 2009 study results still hold fairly
consistent.
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